The Doyne Lecture 
2. Early and continued optical correction is essential in infant surgery. It is likely that the poor results of cases operated in infancy in early studies20,21 were due to the lack of optical correction. Today, cases with early surgery but later optical correction have a worse prognosis than those with early optical correction. 22 3. Occlusion of the phakic eye in unilateral cataract is as essential as early surgery and optical treatment. 23 4. Poor compliance with optical treatment and occlusion reduces the quality of the visual results. [24] [25] [26] [27] 5. In bilateral cataract, the first operated eye achieves the better vision28-3o in the absence of pre-and immediately post-operative occlusion, in cases with even only a few days between the operations on the two eyes.
6. Later deprivation does not give rise to additional visual defect. 16, 31 7. Brief early deprivation, before the critical period, does not affect vision ?2,33 8. In asymmetrical, bilateral cataracts, the more severely affected eye develops the worse vision.18
Early referral
As the importance of amblyopia became established, 17, 32 so did the necessity for early referral. Many ophthalmologists went through a stage of treating congenital cataracts as a 'semi-emergency , . 34 Although not strictly necessary on the grounds of treating amblyopia, the attitude led to earlier referral through publicity and the teaching of paediatricians about the need to detect cataracts in neonates? In most units specialising in congenital cataract the majority of referrals are now infants in the first weeks of life?8 and although they are often not in themselves visually significant, they may be associated with refractive errors122 (Fig. 3) Posterior lens reduplication is a rare congenital anomaly in which there is a small, distinctly separate, additional lens, usually cataractous, on the posterior pole of the normal lens (Fig. 6) The lens itself may be of a normal size, which gives rise to a shallow anterior chamber as the retrolental membrane shrinks and thrusts it forward; this occurs usually in the first months of life and may be progressive, giving rise to glaucoma. The lens may spontaneously reabsorb,10 8 but the eye is still at risk, if the membrane is thick, of dislocation of the ciliary body and hypotony. In one histopathological series1 84 58% were unilateral without associated ocular anomalies, 31 % unilateral, with ocular anomalies, and 11 % were bilateral with ocular or systemic abnormalities. Systemic disease is so rare in unilateral PHPV as to make routine investigation unrewarding. There are many congenital cases where the state of the vision is obvious; if the cataract is dense and large, or total, then there is no doubt that surgical treatment is necessary. In partial cataract, the assessment is much more difficult, and clinical observation is still the most important and reliable method of determining whether treatment is in the best interests of the child. Although qualitative, it is reliable and can even be used to monitor occlusion post-operatively?04
The fixation pattern of each eye -whether it is central, steady and maintained, whether there is nystagmus and whether the child has fixation and refixation reflexes appropriate for his or her age -are all observations that are used as the basis for the decision whether or not to
operate. An infant with a total cataract, especially if it is acquired, may fix a light normally, despite being effectively blind to solid objects. It is most important not to be influenced unduly by the density or extent of the cataract on ophthalmoscopy: it is very misleading and can either under-or over-estimate vision.
There can be no hard and fast rules as to whether surgery is indicated, and the principle should be whether or not there is sufficient visual defect to significantly interfere with a reasonably normal visual development.
If there is any doubt it is always better to reassess the situation after a short period.
There are two main ways of measuring acuity in preverbal children. These are particularly useful in carrying out serial measurements in the management of the post-operative occlusion, but may also be used in he just aspirated, replacing the aqueous if necessary. There have been many improvements in this technique,1O,216,227 particularly the addition of one or other form of irrigating cannula to maintain the anterior chamber (Fig. 8) , and the routine use of the operating microscope.
The main problem with aspiration is that the posterior capsule is left behind, and it becomes opaque, even if it is meticulously cleared of any membranes and cleaned (Fig. 9) , leading to amblyopia and necessitating repeated surgery.228 Capsulotomy can be done at the time of the primary surgery, either using a knife-needle10or with a vitrectomy machine,z29,23o In small infants there is a risk of posterior synechiae formation and iris bombe. This may cause glaucoma, and a peripheral iridectomy is recommended by some231 to prevent this; most recommend that in infants of less than 18 months old, a lensectomy, without irridectomy, is performed,z32
The most frequent indication for lens aspiration today is in an older infant in whom the surgeon may not wish to use an intraocular lens due to the potential growth of the eye, or a likely lack of co-operation with post operative follow-up. Below the age of 1 year to 18 months, lensectomy is probably the preferred technique.228,232 Long-term follow-up suggests that the complication rate of simple lens aspiration is low.lO,233
Lensectomy
As vitrectomy machines came into common use in the late 1970s they were used to get over the main problems of lens aspiration: capsule opacification and vitreous strands through primary capsulotomies. The former was a Significant cause of amblyopia in infants, in whom the opacification was most rapid.
An anterior approach (trans_comeal)228,229,234-237 was used because it was felt that an adequate exposure could be obtained in all cases by modifications of the surgical technique (Fig. 10) . Earlier posterior approach (trans scleral) techniques were based on adult anatomy with the entry being made 4 mm behind the limbus,z38 It soon became clear that this gave rise to damage to the retina and vitreous base in infants, so empirically23<)"" 243 or based on anatomical studies244 a pars plicata approach was adopted, with the entry 1.5-2.5 mm behind the limbus.
The advantage of lensectomy was that the visual axis was cleared permanently and re-operation for an occluded axis was rare,228 although secondary cataract was recorded even after capsulectomy and anterior vitrectomy.245
Complications of surgery
Operative and immediately post-operative complications Endophthalmitis following intraocular surgery in children is not common, but a survey of over 500 paediatric ophthalmologists223 suggested an incidence of 7 per 10 000 cases. The infection was diagnosed by the third post-operative day in 82% of cases, and an organism was found in 65% of cases. Nasolacrimal duct Vitreous loss of lens material (Fig. 11) needs to be detected by fundoscopy at the end of the procedure, and treated immediately by vitrectomy. Fig. 11 . Vitreous loss of lens material. Two white, fluffy lumps can be seen adjacent to the inferior temporal vascular arcade. Removal by vltrectomy and aspiration should be carried out to avoid inflammatory consequences.
Later p ost-o p erative com p lications
Where the posterior capsule is left intact in children, the visual axis will become obscured in the maJ 'ority 2 1 3 , 22 Postenor capsulorheXls (Fig. 12) has become more widely used, greatly aided by viscoelastic substances. It may be combined with a small vitrectomy and the lens optic may be slipped behind the Pt' I h . 258 26 8 os enor capsu or eXls ' as a way of reducing opacification.
The alternative to prevention, and the management of those in whom prevention has been unsuccessful, is to perform a secondary capsulotomy by needling, YAG laser269,270 or by an anterior or posterior23 8 approach using a vitrectomy machine. An intraocular lens 'in-the-bag' with an anterior and (rather large) posterior capsulorhexis. Early papers on retinal detachment following chlldhood aphakia were influenced by the very poor prognosis in nearly every case and it is still difficult to get a reliable insight into the incidence due to the long latent period and the poor long-term follow-up in all series.
The incidence is between 1% and 10%.215,267,271,272 The latent period (the interval between the cataract surgery and the detachment) is long at, around 30 years, [273] [274] [275] and although basal vitreous gel incarceration276 was a concern after lensectomy, it has not proved to be a significant problem yet. Although anatomical success is good, the visual results are worse than in many other types of detachment.
Glaucoma is the most frequent serious complication encountered in the management of congenital cataract, but there is no very accurate estimate of the incidence.
The wide variation in the results ( Table 2) All aphakic children should be considered as being at risk for life. In the first years examinations under anaesthetic may be indicated; many patients can be followed by non-contact tonometry, observation of the optic disc, corneal diameter measurement, and ultrasound and refraction to monitor eye growth, before full glaucoma monitoring is instituted.
Although one paper298 tentatively suggested that cystoid macular oedema may be an important cause of visual morbidity after congenital cataract surgery, especially lensectomy, the incidence is now thought to be considerably less than 10%. 243, [299] [300] [301] [302] Post-operative inflammation, leading to a hlgh incidence of phthisis bulbi, occurred in the congenital rubella syndrome;226,303 the hlgh incidence was reduced once it was realised that the virus remained in the lens for many years post_operatively304-306 and subsequent surgery included more complete aspiration and steroid cover.307-309 Chronic post-operative inflammation in relatively mild forms is not uncommon, Jameson et al. 310 found it was less common in children up to 1 year, but personal experience suggests that it may be more common in younger patients or at least that inflammatory complications are less frequent in older children.
In infants, even with careful technique, non absorbable sutures become loose very frequently and need to be removed to prevent their becoming a focus for infection. They can be removed routinely from the first operated eye when the second eye is operated, or if there is another anaesthetic for any reason, but most surgeons now use absorbable sutures routinely. Spectacles, however, have important disadvantages: an infant's ears and nose are often too insubstantial to support aphakiC glasses, and they also have optical and cosmetic disadvantages.
Contact lenses
Contact lenses were infrequently used to correct aphakic children before the 1960s. In England, the problem was addressed by Mr Montague Ruben, at Moorfields Eye Hospital, who had already shown an interest in contact lenses for infants.332 He collaborated with the manufacturers of the lathes used to make hydrophilic lenses so that they were able to cut at previously unavailable radii, and a technician was employed to make the lenses specially for infants and young children. Anterior capsulorhexis. The capsulorhexis is proceeding from left to right and is extending too far towards the equator of the lens; the forceps are applying force in the direction of the arrow. The infant lens capsule is very much more elastic than the adult's and the forces needed to produce a small, round, capsulorhexis must be vectored differently, often at more than a right angle to the intended direction. The implant needs to be of an appropriate size for the age and eye-size of the patient.375 Many would be cautious about using an IOL in a microphthalmic eye,376 whatever the size of the optic and haptics.
Anterior chamber lenses are easily implanted but h bl h· h l' t' t 377-380 ave an unaccepta y Ig comp lca iOn ra e.
Today, an 'in-the-bag' technique, through a capsulorhexis that is smaller than the IOL optic diameter (Figs. 14, 15) , is the favoured option by nearly all surgeons/01,285,329,381 a few believe that a sulcus-fixated lens is adequate. Fig. 15 . A too-small capsulorhexis may contract to form a tiny round aperture.
There is general consensus that IOLs are appropriate for most children with congenital cataract over 2 years of age?01,38 2 -384 Younger patients can ethically be implanted if adequate attention can be paid to their optical correction and post-operative management.
To take account of the future growth of the eye the use of a lens of less than the power to give emmetropia may be used?85 A rule of thumb is to use a lens of 3 dioptres under-corrected for a 2-year-old rising proportionally to a lens to achieve emmetropia at 8 years, though there is no study yet to substantiate this or any other 'formula'.
An over-correction with contact lenses or spectacles may be indicated in younger patients. The idea of implanting two lenses, one to be permanently in place in the capsular bag and one in the sulcus to be removed after the growth of the eye has taken place, is probably too invasive. Side effects and complications were frequent in earlier series,369 ,380 and are still important. Prolonged, meticulous and honese77 follow-up is the only way that we are going to find out how much early enthusiasm386 needs to be tempered with caution. was removed at 2 weeks old, and the fellow eye was patched for 50% of the waking day for the first 9 months of life. There is no detectable strabismus, monocular OKN is symmetrical, there is no nystagmus, but no stereoacuity was demonstrable. Pattern reversal VEPs were elicited to 80% contrast black and white checkerboard phase-reversing at 1.5 Hz, 3 reversals per second. (b) Contrast sensitivity junctions from the same patient as in (a) also demonstrate that the fellow eye approximates to the mean contrast sensitivity values of the uniocular control group data. The aphakic eye, however, demonstrate marked loss of sensitiviity at all but the lowest spatial frequencies in spite of a linear visual acuity of 6118 part in this eye. Contrast sensitivity junctions were measured to horizontal sine wave gratings presented in a Two Alternative Forced Choice (2AFC) paradigm. is regularly achieved. This has the benefit that a 'spare' eye is created, in case of accident or disease; an amblyopic's fellow eye may be more at risk than the fellow eye of a norma1.437 In a small, but increasing number of cases some degree of binocular vision is achieved,423 , 43 1 which has functional benefits of its own but also reduces the normally very high incidence of strabismus and may reduce the incidence and severity of nystagmus. 435 There is also a case to be made that the 'sound' eye may not always be as sound as it appears at presentation,438 which may increase the need to treat the cataractous eye.
Most parents are usually keen for their child to have the cataract removed and to undergo the optical treatment and amblyopia management.
Optical correction in uniocular cataract
Aniseikonia makes the use of spectacles the last resort as a primary correction, but they can be useful as a way of 
Postscript
'In cases of congenital cataract ought the operation to be delayed till the patient has attained an age sufficient to enable him to understand the importance of an attempt to restore Sight or ought it to be practised during infancy?
The answer decidedly is, operate in infancy, and if 
